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Original Article
Lip-to-incisor Relationship and Postorthodontic
Long-term Stability of Cover-bite Treatment
Bernd G. Lapatkia; Dirk Baustertb; Ju¨rgen Schulte-Mo¨ntingc; Sibylle Fruchtd; Irmtrud E. Jonase
ABSTRACT
Objective: To investigate the impact of a persisting high lip line and other potential relapse-
inducing factors on long-term stability of orthodontic correction of retroinclined maxillary central
incisors.
Materials and Methods: Thirty-one cover-bite (‘‘Deckbiss’’) patients with retroinclined maxillary
central incisors and a deep frontal overbite were evaluated. The maxillary central incisor inclination
was determined odontometrically with study models made pretreatment, posttreatment, and at a
follow-up examination (mean posttherapeutic interval: 9.0 years). The lip-to-incisor relationship,
the interincisal angle, and the anteroposterior maxillary central incisor position were measured on
lateral cephalograms taken after active treatment.
Results: The relapse tendency of the orthodontic correction of the retroinclined maxillary central
incisors displayed great interindividual variability with a range of posttherapeutic inclination change
of 6.75 to 8.00. Multiple regression analysis revealed an increased tendency for relapse in
patients with (1) a high posttherapeutic (dorsal) lip line level combined with the maxillary central
incisor and lower lip contact only in the incisal crown area (P  .01) and (2) a marked therapeu-
tically induced inclination change of the maxillary central incisors (P  .05). Interrelations between
the relapse of the corrected maxillary central incisors and other evaluated parameters were not
statistically significant.
Conclusions: For maximum treatment stability, the elimination of an excessive overlap of the
upper incisors by the lower lip should be regarded as one of the most important therapeutic
objectives when treating this malocclusion.
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INTRODUCTION
Cover-bite (‘‘Deckbiss’’) refers to a dental malocclu-
sion with extremely deep vertical overbite of the upper
and lower incisors (Figure 1A) combined with a si-
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multaneous retroclination of at least the upper central
incisors.1 According to epidemiological studies, the
prevalence of this malocclusion in the permanent den-
tition is around 7%.2
According to clinical observations3,4 and retrospec-
tive studies,5–7 cover-bite shows a highly variable post-
treatment stability. Factors considered important in the
prevention of relapse include a physiological, postther-
apeutic occlusion in the anterior dental segment;5,8,9
increased resting lip pressure; and a high lip line.10
The aim of the present study was to investigate
long-term stability of the therapeutic correction of ret-
roinclined maxillary central incisors in cover-bite pa-
tients and to evaluate the significance of possible re-
lapse-inducing factors. According to the German Ra-
diation law, cephalometric studies for research pur-
poses only are not allowed; therefore, cephalograms
were not available from the end of the follow-up peri-
od. Consequently, an odontometric method had to be
applied to measure the therapeutic and posttherapeu-
tic maxillary central incisor inclinational changes.
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Figure 1. (A) Pronounced retroclination of at least the upper centrals
and coverage of the lower by the upper incisors as typical dental
characteristics of cover-bite malocclusion. (B) Intraoral situation in
the same patient showing the upper incisors almost completely cov-
ered by the extremely high lower lip.
MATERIALS AND METHODS
Study Group
A group of 31 former patients (17 female, 14 male)
who had presented a cover-bite at the start of treat-
ment were selected retrospectively from the records of
our department. Inclusion criteria were (1) pretreat-
ment retroinclined maxillary central incisors (98 rel-
ative to the anterior cranial baseline), (2) pretreatment
frontal overbite 3 mm, (3) maxillary central incisors
uprighted during orthodontic therapy, (4) the availabil-
ity of a lateral cephalogram taken after completion of
active mechanotherapy of sufficient quality to evaluate
the posttreatment lip-to-incisor relationship, and (5)
completion of active mechanotherapy at least 3 years
before a follow-up examination.
These criteria were met by 113 of our former pa-
tients. We were able to contact 43 of them, and 31
agreed to participate in the clinical follow-up exami-
nation. The mean age of the patients at the start of
treatment was 10.6 years (range: 7.0–33.9 years). The
collective study group included both nonextraction (n
 25) and extraction (n  6) cases.
Odontometric Analysis
Plaster casts made before treatment (T1), after ac-
tive orthodontic treatment (T2), and after the follow-up
examination (T4) were randomized and analyzed.
Casts were not taken at T3, which corresponded to
discontinuance of retention.
To measure the inclination of the maxillary central
incisors, we trimmed the bases of the patient’s upper
dental casts parallel to the occlusal plane and sepa-
rated the casts at the midline. The median sides of
both halves were ground further so that exactly half of
each maxillary central incisor’s crown was removed in
a mesiodistal dimension (Figure 2A). The axis of the
crown was drawn through the incisal edge and through
half the distance between the lingual and labial gingi-
val sulci (or the lingual and labial enamel-cement bor-
ders, respectively, in case of gingival retractions) (Fig-
ure 2B). The crown inclination relative to the occlusal
plane was measured with the help of a special device
(Figure 2C).
Drawings of the crown inclination were performed
three times each for the right and left maxillary central
incisors. Model analysis included evaluation of the
buccal and frontal occlusion.
Cephalometric Determination of Lip-line
Parameters
The morphological relationships between the lips
and the maxillary central incisors after active mecha-
notherapy were evaluated on the lateral cephalograms
taken at T2. One fundamental problem in the deter-
mination of the lip-to-incisor relationship is that the
contact between the upper lip and lower lip is generally
not at a point but over an area (Figure 3). This was
taken into account by determining both the most ven-
tral and the most dorsal lip contact points and mea-
suring the vertical distances between each of these
points and the incisal edge of the most labially posi-
tioned maxillary central incisor (corresponding to the
ventral and dorsal heights of the lip line). In addition,
the lower lip level was measured to characterize the
area of direct overlap between the maxillary central
incisor and lower lip (Figure 3).
Additional posttreatment parameters evaluated on
the T2 cephalograms included the interincisal angle
and the perpendicular distance from the maxillary cen-
tral incisor incisal edge to the nasion-pogonion line.
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Figure 3. Parameters describing the morphological relationship be-
tween the maxillary central incisor and the lips on the lateral ceph-
alograms: Ventral and dorsal lip line level (VentLipL, DorsLipL) mea-
sured as the vertical distance between the incisal edge (Is) and the
most ventral and the most dorsal contact point of upper and lower
lip (VentStm, DorsStm). The lower lip level (LowLipL) was deter-
mined as the vertical distance between the incisal edge and the most
cranial contact point of maxillary central incisor and lower lip
(LowLipCont). The constructed true horizontal plane (THP) served
as reference line.11,12
Figure 2. Odontometric method for determination of maxillary central
inclinations relative to the occlusal plane (defined as the tip of the
cuspid and the most prominent cusp of the upper first molar). (A)
Removal of half of the maxillary central incisor crown in mesiodistal
dimension. (B) Drawing of the maxillary central incisor crown axis.
(C) Measurement of maxillary central incisor crown inclination.
Clinical Follow-up Examination and Evaluation of
Treatment Records
Dental impressions were taken for the odontometric
analysis at the clinical examination. In addition, the
treatment records of the 31 patients were evaluated
regarding tooth extractions during therapy, the type of
retention appliance, the period the retention appliance
was worn (T3  T2), and the duration from the end of
active treatment to the follow-up examination (ie, the
length of the posttreatment interval, T4  T2).
Statistical Analysis
The relapse of the corrected maxillary central inci-
sors (change in incisor inclination T4  T2) was sub-
jected to multiple regression analysis by using SAS
statistical software (SAS Institute Inc, Cary, NC). Ex-
tractions in the upper arch were quantified by defining
an index (UExIn) that took into account the site of the
extraction. An index defined for the kind of retention
described the rigidity of the retention appliance (Re-
ApIn). All parameters taken into account in the model
calculations are shown in Table 1. Pearson correlation
coefficients were calculated for relevant interrelations
between model parameters.
The reproducibility of the odontometric determina-
tion of the maxillary central incisors’ inclination and for
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Table 1. Parameters Included in the Calculation of the Multiple Regression Models Aimed at Explaining the Relapse in Upper Incisor Uprightinga
Abbreviation Parameter Time Point or Interval
VentLipL Lip line level measured at ventral lip contact point T2
DorsLipL Lip line level measured at dorsal lip contact point T2
LowLipL Lower lip level at labial surface of upper central incisor T2
IntInc Interincisal angle T2
U1-NPog Perpendicular distance from upper central incisal edge to N-Pog line T2
OvJet Overjet T2
OvBite Overbite T2
Occl 3b Occlusion of the upper and lower canines T2
Occl 6b Occlusion of the upper and lower first molars T2
U1Incl Change in inclination of upper central incisors relative to occlusal plane T2  T1
UExInc Index for maxillary extractions T1  T2
ReApInd Index for type of retention appliance T2  T3
RetInt Length of retention interval T3  T2
PTrInt Length of posttreatment (follow-up) interval T4  T2
a T1 indicates before therapy; T2, after active mechanotherapy; T3, discontinuance of retention; and T4, at clinicalfollow-up examination.
b Given in cusp width.
c The farther to anterior the extraction site, the higher the index.
d The more rigid the appliance, the higher the index.
Table 2. Median Values and Ranges of Determined Odontometric and Cephalometric Parameters Before Therapy (T1), After Active Mecha-
notherapy (T2), and at the Clinical Follow-up Examination (T4)a
Parameter
T1
Median Min Max
T2
Median Min Max
T4
Median Min Max
U1Incl, 
OvBite, mm
OvJet, mm
Occl 3b
Occl 6b
VentLipL, mm
DorsLipL, mm
LowLipL, mm
IntInc, 
U1-NPog, mm
72.50
4.75
2.50
0.31
0.31
—
—
—
—
—
64.25
2.75
0
1.13
1.00
—
—
—
—
—
90.50
7.75
4.50
0.25
0.13
—
—
—
—
—
64.50
3.50
2.25
0.23
0
2.75
3.75
3.25
128.5
6.00
56.00
2.00
1.00
0.56
0.71
0
1.75
1.25
110.0
0.50
85.50
7.00
4.75
0
0.42
4.50
5.75
5.00
154.5
12.00
66.50
3.50
2.50
0.23
0.06
—
—
—
—
—
54.75
0.75
1.00
0.50
0.63
—
—
—
—
—
88.75
8.00
5.00
0
0.19
—
—
—
—
—
a The odontometric parameters represent the average of the measurements on the right and left sides. For definitions of parameters, see
Table 1.
b Given in cusp width. Negative value: distocclusion; positive value: mesiocclusion.
cephalometric analysis of lip-to-incisor relationship
was evaluated determining the tolerance intervals for
the differences between the three repetitions of the
corresponding measurements.13
RESULTS
Evaluation of Treatment Records
Extractions in the upper jaw (n  6) concerned the
upper first or second premolars only. For retention of
the therapeutic result, removable plates (n  13) were
used in most patients, followed by vacuum-formed
stents (n  5), positioners or activators (n  5), and
bonded wire retainers (n  1). Seven patients broke
off retention within a few months after active treatment
was finished.
The average duration (median value) of the reten-
tion period (T3  T2) was 1.3 years (range: 0–15.2
years). The total duration of the posttherapeutic (fol-
low-up) phase (T4  T2) was 9.0 years (range: 3.4–
15.2 years).
Model Cast Analysis
The median value of the maxillary central incisor in-
clination relative to the occlusal plane was 72.5 at T1,
64.5 at T2, and 66.5 at T4 (Table 2).
The corresponding changes during therapeutic and
posttherapeutic intervals as well as their interindividual
scatter are shown in box plot form in Figure 4A. Not
all patients experienced a relapse, and most patients
(those with a negative difference T4  T2 in inclina-
tion) displayed further maxillary central incisor upright-
ing during the posttherapeutic observation period.
The median value for overbite (Figure 4B; Table 2)
showed a tendency similar to the inclination values.
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Figure 4. Box plots: (A) Change in maxillary central inclinations (rel-
ative to occlusal plane) during therapeutic (T2  T1) and postther-
apeutic (T4  T2) intervals, showing the 5th, 25th, 50th, 75th, and
95th percentiles. (B) Change in overbite during therapeutic (T2 
T1) and posttherapeutic (T4  T2) intervals.
Figure 5. Correlation between the dorsal lip line level (horizontal
axis) and the relapse of the therapeutical correction of the maxillary
central incisor retroclination (n  31).
Buccal occlusion at time point T1 was 0.31 (range:
1 to 0.125) cusp width distal (Table 2), indicating an
average distocclusion (negative value) and a spectrum
from severe distocclusion up to slight mesiocclusion in
the initial study models. The median values of buccal
occlusion at time points T2 and T4 were approximately
neutral.
Cephalometric Evaluation
The cephalometric investigation (using the radio-
graphs taken at T2) revealed a posttreatment lip line
level (with reference to the incisal edge) of 2.75 mm
measured at the ventral lip contact point and 3.75 mm
measured at the dorsal lip contact point (Table 2). The
most cranial maxillary central incisor and lower lip con-
tact point was at an average distance of 3.25 mm from
the incisal edge. The corresponding ranges of these
parameters indicated relatively high interindividual var-
iability.
Statistical Analyses of Maxillary Central Incisor
Inclination Relapse
The relapse of the correction of the retroinclined
maxillary central incisors showed a statistically signif-
icant interrelation with the amount of uprighting these
teeth during therapy as well as the lip line level at time
point T2 measured at both the dorsal and ventral lip
contact points (P  .05 for all three parameters). Mul-
tiple regression analysis revealed that the percentage
of relapse variability that could be explained by each
of these parameters alone ranged between 12% and
15%. (As an example, the correlation between maxil-
lary central incisor inclinational relapse and the dorsal
lip-line level for each patient as well as the trend of
the interrelation between these variables in the whole
collective is shown in Figure 5.)
The simultaneous inclusion of the dorsal and ventral
lip-line level in a regression model led to a redundancy
of one of these two parameters (ie, their influence on
maxillary central incisor inclinational relapse was in-
terdependent). In contrast, additional consideration of
the lower lip level at the labial crown surface consid-
erably increased the percentage of explanation of
maxillary central incisor inclinational relapse variability,
though the lower lip level alone (ie, in a one-parametric
model and the Pearson correlation test, respectively)
did not show a statistical significant interrelation with
the maxillary central incisor inclinational relapse. The
combination of dorsal lip-line level (DorsLipL(T2)) and
lower lip level (LowLipL(T2)) explained 31% of maxillary
central incisor inclinational relapse variability (maxil-
lary central incisor Incl(T4T2)). Equation 1 was deter-
mined for this two-parametric model (P  .01 for both
parameters).
Maxillary central incisor Incl(T4T2)
 4.01  DorsLipL  3.56  LowLipL(T2) (T2)
 3.57
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The direction of the interrelations between the two
model parameters and the relapse tendency, charac-
terized by the individual coefficients preceding the re-
spective variables, showed opposite polarity. This
means that the maxillary central incisor inclinational
relapse tendency was particularly high in cases of a
high lip-line level at the dorsal lip contact point and,
simultaneously, a relatively small overlap of the max-
illary central incisor by the lower lip in the area of their
incisal edge.
Additional inclusion of the therapeutic inclinational
change of the maxillary central incisors (maxillary cen-
tral incisor Incl(T2T1)) in the regression model in-
creased the proportion of relapse variability explained
by the (three-parametric) model to 34% (equation 2).
Although the interrelation between the therapeutic
maxillary central incisor inclinational change and the
maxillary central incisor inclinational relapse was sta-
tistically significant when analyzed in isolation, the cor-
responding P value in the three-parametric model was
.05, indicating an interdependence of the therapeutic
inclinational change and one or both of the other two
model parameters.
Maxillary central incisor Incl(T4T2)
 3.46  DorsLipL  3.08  LowLipL(T2) (T2)
 0.14  maxillary central incisor Incl(T2T1)
 4.04
By inclusion of additional parameters in the regres-
sion model, it was possible to further increase the ex-
plained proportion of relapse variability (to values
50%), but each of these models included one or sev-
eral parameters that did not show a statistical signifi-
cant interrelation with the maxillary central incisor in-
clinational relapse in both the corresponding regres-
sion model as well as in isolation (ie, in a one-para-
metric model and the Pearson correlation test,
respectively).
Reproducibility of Odontometric and
Cephalometric Measurements
Ninety-five percent of the repeated odontometric
measurements of maxillary central incisor inclination
were 3.56 to 3.57 from the corresponding mean
value of all measurements. In comparison, the corre-
sponding upper and lower limits for repeated cepha-
lometric maxillary central incisor inclinational measure-
ments relative to the anterior cranial baseline (deter-
mined in the context of a previous study14) were
3.27 and 3.87.
DISCUSSION
The odontometric evaluation of the maxillary central
incisor inclination was approximately in the same
range when compared with a determination of this pa-
rameter on lateral cephalograms. Therefore, no neg-
ative impact on the results of the present study with
respect to this measurement had to be expected.
The high average stability found in the present study
for the therapeutic correction of retroinclined maxillary
central incisors was in agreement with previous stud-
ies on treatment stability in Class II division 2 and cov-
er-bite cases, respectively.5–7 Other concurrent find-
ings with these previous investigations were the rela-
tively high variability of relapse and the finding of pa-
tients with further posttherapeutic improvement of the
initial malocclusion (ie, further maxillary central incisor
uprighting as well as anterior bite opening in the re-
tention period).
To identify those treatment or retention parameters
that were significantly responsible for this high inter-
individual variability, we performed a multiple regres-
sion analysis with efforts to take into account all ade-
quately quantifiable parameters potentially serving as
relapse factors. The quantification of several parame-
ters selected as input variables for multiple regression
analysis (eg, type of retention appliance) was obvi-
ously subject to limitations. Moreover, some possibly
relevant factors—other determinants of the amount of
soft tissue pressure exerted against the maxillary cen-
tral incisors (beside the lip line level), the treatment
concept, and the applied mechanics or the patient
compliance in the retention period—could not be con-
sidered in the present study. These aspects, together
with the general limitations of accuracy of odontomet-
ric or cephalometric measurements, should be kept in
mind when assessing the proportions of relapse vari-
ability explained by the individual parameters and the
models described in equation 1 (31%) and equation 2
(34%). Indeed, these percentages suggest the impor-
tance of relapse-inducing factors that could not have
been taken into account in this study.
The following parameters displayed a statistically
significant interrelation with the relapse tendency of
the corrected maxillary central incisor linguoversion:
(1) parameters describing the morphological relation-
ship between the lips and the maxillary central incisor
after active mechanotherapy (in simplified terms, a
high posttherapeutic lip line level) and (2) the extent
to which the maxillary central incisor inclination was
changed therapeutically. In terms of the respective di-
rection of the statistically determined interrelations, the
influence of these parameters on treatment stability is
conclusive (ie, the higher the lip line level and the
greater the proclination of maxillary central incisors in
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the course of therapy, the greater the relapse tenden-
cy).
An interesting, and at a first view somewhat contra-
dictory, finding was the relatively high percentage of
relapse variability that could be explained by the com-
bination of a high dorsal lip line level and simulta-
neously a small, incisally located area of direct overlap
between the maxillary central incisors and the lower
lip. In this respect, it is important to note that the max-
illary incisor and lower lip overlap area showed this
indirect proportional interrelation with the maxillary
central incisor inclinational relapse only in combination
with a particularly high dorsal lip line level. Further-
more, if considered in isolation (eg, in the correlation
test), the overlap area was actually directly proportion-
al to the relapse tendency, though statistically not sig-
nificant.
One might speculate that in case of high dorsal lip-
line level and small, incisally located maxillary incisor
and lower lip contact, the smooth contour of the lower
lip is compromised by the encroaching contact from
the incisal edge of the maxillary central incisors. As a
result, a relatively great proportion of the lower lip
mass supports itself just against those areas of the
maxillary central incisor in which the exerted pressure
is most effective regarding tipping these teeth back lin-
gually. Accordingly, both factors determining the lin-
gual tipping moment (pressure magnitude and dis-
tance from the center of resistance of the tooth) are
maximized. The combination of high dorsal lip-line lev-
el and small, incisally located maxillary central incisor
and lower lip contact might be connected with a rela-
tively proclined maxillary central incisor position after
active treatment or a protruded lower lip. The first op-
tion might result from pronounced maxillary central in-
cisor proclination during therapy and therefore might
explain the interdependence of the model parameters
found in the three-parametric regression model (equa-
tion 2).
Both a high lip-line level and a great amount of ther-
apeutic maxillary central incisor uprighting were al-
ready identified in a previous cephalometric study as
potential relapse factors for orthodontic treatment of
cover-bite malocclusion.14 Actually, the results of this
previous study can be regarded as complementary re-
garding the distinct durations of the posttherapeutic
follow-up periods. An interesting finding regarding the
results of the previous study and the present study
was that the proportion of relapse variability explained
by the lip-line level variability alone was much higher
in the present study (with an average posttherapeutic
interval of 9.0 years) when compared with the previous
cephalometric study (with an average posttherapeutic
interval of 2.0 years).
In contrast, the influence of the amount of therapeu-
tic maxillary central incisor inclinational correction on
relapse variability showed a clear decrease with in-
creasing time from active orthodontic therapy (ie, a re-
verse trend). This might be interpreted as an increas-
ing importance of the lip line level as a relapse factor
with increasing time distance from completion of active
mechanotherapy probably explained by the continuing
effect of increased lip pressure on the maxillary central
incisors (in case of a high lip line level).
Taking the clinical relevance of our findings into ac-
count, not all factors found in causal relationship with
the relapse tendency of the maxillary central incisor
linguoversion can be influenced by therapeutic objec-
tives or measures. In concrete terms, this applies to
the extent of the therapeutically induced change in the
maxillary central incisor inclinations irrespective of the
pretherapeutic linguoversion of these teeth. The treat-
ment objective is an inclination corresponding to the
clinical reference value and certainly not just a partial
correction of the linguoversion in the interests of a re-
duced relapse tendency. In contrast, elimination of a
high posttherapeutic lip line level is certainly more
readily considered as a therapeutic objective along
with the simultaneous esthetic improvements in most
cases.
Under these aspects, establishment of physiological
relationships between maxillary incisors and lower lip
must be seen as one of the most important treatment
goals in patients with cover-bite or Class II division 2.
Physiology roughly implies that the lower lip covers a
maximum of 3 mm of the maxillary central incisors.
This value is supported by information obtained
through lip pressure measurements10 and also roughly
indicated by the results of this study (Figure 5). With
reference to the proven etiological interrelations, such
a treatment strategy corresponds essentially to a
causal therapeutic approach.
CONCLUSIONS
• The relapse tendency of orthodontic correction of the
maxillary central incisor retroclination displayed
great interindividual variability.
• An increased tendency to relapse was especially
found in patients with a high posttherapeutic (dorsal)
lip-line level and simultaneously with maxillary cen-
tral incisor and lower lip contact only in the incisal
area of these teeth, as well as in patients with a
marked therapeutically induced change in maxillary
central incisor inclination.
• In the interests of maximum treatment stability, the
achievement of physiological relationships between
upper incisors and lower lip should be regarded as
one of the most important therapeutic objectives
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when treating cover-bite patients and maxillary cen-
tral incisor retroclination.
REFERENCES
1. Mayrhofer B. Lehrbuch der Zahnkrankheiten. Jena, Ger-
many: G Fischer; 1912.
2. Schulze C. Lehrbuch der Kieferorthopa¨die. Berlin, Germa-
ny: Quintessenz Verlags GmbH; 1993:280–300.
3. Selwyn-Barnett BJ. Rationale of treatment for Class II divi-
sion 2 malocclusion. Br J Orthod. 1991;18:173–181.
4. Jonas IE. Therapie der klasse II/2. In: Diedrich P, ed. Kie-
ferorthopa¨die. Mu¨nchen, Germany: Urban & Fischer; 2002:
315–329.
5. Kim TW, Little RM. Postretention assessment of deep over-
bite correction in Class II Division 2 malocclusion. Angle
Orthod. 1999;69:175–186.
6. Kinzel J, Aberschek P, Mischak I, Droschl H. Study of the
extent of torque, protrusion and intrusion of the incisors in
the context of Class II, division 2 treatment in adults. J Or-
ofac Orthop. 2002;63:283–299.
7. Binda SK, Kuijpers-Jagtman AM, Maertens JK, van ’t Hof
MA. A long-term cephalometric evaluation of treated Class
II division 2 malocclusions. Eur J Orthod. 1994;16:301–308.
8. Burzin J, Nanda RS. The stability of deep overbite correc-
tion. In: Nanda RS, Burstone CJ, eds. Retention and Sta-
bility in Orthodontics. Philadelphia, Pa: Saunders; 1993.
9. Berg R. Stability of deep overbite correction. Eur J Orthod.
1983;5:75–83.
10. Lapatki BG, Mager AS, Schulte-Monting J, Jonas IE. The
importance of the level of the lip line and resting lip pressure
in Class II, Division 2 malocclusion. J Dent Res. 2002;81:
323–328.
11. Lundstrom A, Lundstrom F, Lebret LM, Moorrees CF. Nat-
ural head position and natural head orientation: basic con-
siderations in cephalometric analysis and research. Eur J
Orthod. 1995;17:111–120.
12. Proffit WR. Contemporary Orthodontics. St Louis, Mo: Mos-
by; 2000.
13. Bland JM, Altman DG. Measuring agreement in method
comparison studies. Stat Methods Med Res. 1999;8:135–
160.
14. Lapatki BG, Klatt A, Schulte-Monting J, Stein S, Jonas IE.
A retrospective cephalometric study for the quantitative as-
sessment of relapse factors in cover-bite treatment. J Oro-
fac Orthop. 2004;65:475–488.
